Searching PAJ 



HI 01 XI 1 / 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-21 681 6 

(43)Date of publication of application : 02.08.2002 



(51)Int.CI. 



H01M 
H01M 



8/04 
8/10 



(21 Application number : 2001-013916 (71)Applicant ; 
(22)Date of filing : 23.01.2001 (72)Inventor : 



HONDA MOTOR CO LTD 
SHIMANUKI HIROSHI 
KUSANO YOSHIO 
KATAGIRI TOSHIKATSU 
SUZUKI MIKIHIRO 



(54) FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell 
system which can prevent deterioration only of power 
generating performance but also of durability of a fuel 
cell even at a start-up while temperature of the fuel cell 
itself is still low or in case outside air temperature is low. 
SOLUTION: With the start of power generation of the 
fuel cell(FC) 1, air supplied to the entrance side of a 
cathode is humidified by a hollow-yarn film type 
humidifier 2D, and hydrogen gas supplied to the entrance 
side of an anode is humidified by a hollow-yarn film type 
humidifier 4D. On the other hand, cooling liquid of a 
cooling system 6 flowing toward a heat exchanger 6A 
after absorbing heat from the fuel cell(FC) 1 heats up 
the hollow-yarn film type humidifiers 2D, 4D, whereby, 
above air and hydrogen gas are heated to raise their 
dew-point temperature, and, therefore, to increase their 
humidifying volume. 
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( F C ) 1 ©f5«BBttl= J: y * 
Die* y ft];! 3*1. 7/-K«AO«=tt»**i*** 

#x*<4>a*BiaJiis»4Di=j;yjBS**i*. 
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■a- -5,, 



aH±l 




■ 1 as 



s ft-. 



1 



X£(DH<D*»S»l::«fc U * V- K«AP«l=*tt**i 
«Mbfl4fXtfcR?«*aaKaotoaaBl:, iBH 
mtixors - Katfcf** v- Ka<DUiPa*&*Ud 
tiSSaa <D* 7 # X £ (OP* «fc y 7 / - K 
« A □ « l= tttt * *i a «» X * ioaf 3 ?k^ifi^HO> 

E«**«ftfr b ®& L r »St»«^lR)A^ 5 MEftSP&tf) 
[«**2] »#*1l=EK**ifclB»«7l!li/X'rA 

cfc «tek»4 x <t> to ass * to i»-r * c * «= y »«: 

»«»*>X^M?fc-3T, l»Eto»^8M»E»<b«# 
XO««eBl=»(t^Hfcf»«***5J:tf»E«»^X 
©*«MSW=ttit 6*ifc»*Mt^ LTlMbJB^x* 
£ tf«»ffx S^ft-ffttoiHrf" « c fc £ftft t -f 

umm*] a*ai fr6H**3 0fl*LM=ESd 

[H**5] K*«1 A^B*S4(DfiItuAMcEK* 



[000 1] 

xfccfctfillll**^lt<ba*xs»#*«aic««Lr7K 

[0002] 

-**»«+**a©«ftiB»#a«*ftri**. c 
a>«a>®&ettf<D-o£ ur> flu^iiPEMFC (Pr 

oton Exchange Membrane Fuel Ceil) £B§^£;rt&7k^ 

-r*>a»KBJB#«» (jut, PEMemin^^ 



[0 0 0 3] «)tEPEMSim%(^ ««*tt-C?fc* 

y. frfe;u*, **(Wfciit*-r*7/-Ka-b/<u- 

* fcttMtMKftTt * V- Ka*/*U-* £<7>p B 1f- 
ME A (Membrane ElectrodeAssembly) ^Kf^^ti&R 
•«att*#*»*&*/£«a**LTl**. COME 
Ali, PEM (Proton Exchange Membrane) £ BSffc £ ft 

««att«B*5«i:i;*xa:akii*<ii*aiB**L. iwep 
em wm<<* s s$:&m) ©tt«maic*y-K*«a 
m&h £ * tf# x »»» ft<M%a a * nrm/* $ *i-c 

[0 0 0 4] ZOmOP EMMBW&foVlt. «»#X 
t Lra>AP;l**Lfc***XA<mE7KSR«»tt*7/- 

KaAP«^67/-Kaap«i^«oraiiiiL, s^b 

*Wx± LT(Dflia*tLfcffi«3b<»Eil*««»6* v 

- KiAD«^b*v- Katupa^ftorasirt-* 

t. ft-tr;U07^-Ka«O^e>7K*-f^>*<?ia«B<D 

meaopem (**-f^->s»K) safflLrav— 
Kafl'MMW* cilery, #-fe;urf><l vggOfiS 

7o~8 o^aioasaaicfc^ratsjt Lfctaa 

[0005] f:t\ za><fcaft*«>*-Xju**1- 

*pEMffl«»«a*«fflL./=«»«a5/xxA(ci* % 
»a**i/=3S»fe*tf****x*a«w(=«»Lr»« 
awifctaaamciift'rtfc 

5 1= * y l r * v- h*a a naicttisr ^ffifttfte 
*v-Kaap«fr&a8«©*Mffl**»u** 

ffift»tti», K , B**t/=***xS7/-KaAP«0i: 
«»6-r«**^xtt»X, 7-/-KatbPffl^bBSI3 

a>*«**#xt»a-r*7K**x»ttix. fljE£m& 

!&X<DSaSI9E^ft#tb»a>BaS(D^«ffiai:a)fBl 

a>*#*ai= * y ina? tftaaaaoioBttB. me 
**^x««5Ra>**tfx*«rE**tfx»ttj3Ra>»a 
a©jfc«***xi:0(iifl!>*»*ai=j: y tos-r 5*a 

SM**riM»tM«li:lt»t*»a*ftif 
tflftifbtiri^o 

[ooo6] zzv. ttETKaaBomaaB^Lr 

7 1 7 9 5*tt(HNH) A<-ttl=ffiffl*irVCl**. * 

fc, »E**»xtt«*<z)7K**rxs»iar«#si:L 
rii, **tfx»tB»(cam-r**»***tfx«»x 

|cqRL^±lf^7K5R?lffl<DX-tf/7^^^ffl$tLrL^^o - 

a* 1 *3MP*t LT«««**«8aa> 1 fta&aa 
toiB-eaa*^ nBift»&aa£fta*M> 
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[0 0 0 7] ttG4'£*RdlaBBIi, #i£ifit4<»*£ 

P?*fc-eBB**lTl**. w<Da<D*ffi*RsC*Offl» 
-f-^tlt-*^*; K?P?*fr&»GPmtt 

- K*7#X£ LTfft*©"^ K^p v^fr&BG+ffi 

»*«A<ff*?*i«)Ci:(Ccfcy. £«i£ttix<DBfiaa* 
iBffi*A<»aafti, ffi««»»o>tt«LfcfflaiA<jiipa* 

«BaMffM(c*yaa£l*«*AX«>raftB*WR 
[0 0 0 8] 

a(*<DS**<«t^»&, fflft«tt***&*V-KBAP 
Bl=flM**Jli*ffl«<Da*tf«l^ J^*4m;ill(7)^l14 

«*<«T-r* a »ic n»a**<«^*^i=i*. *v- 
x.Ttoa*ftfc£ft<DBjSA<ft< & or*oa»*<«T-r 

xftBBaAXtfx **»5iffla>x-tf * * (= j: y Jna L 

TL^»*, 7y-K«AP«U:ttB*Jh.***ffX<& 

a«*<*«5ifflox-e^ * 5 fiMb»»ic<fc y 

i*, BG£fflttaHiB*<&£-r*. 
[0009] ^z-c. *«wr*. K*t«fta*a>a£#< 
«^jB»»^fta**<ft^«^i=te^rt. B^B% 

tt<D«TtiK±"r«ctj&<'(?#4«»«a->XTAt» 

[0 0 10] 

PftiLT. **Wlc»*«»«»S/XxAid\ RHBA 

* t zmmt 4 »»*c: j: y b»b^$ « 



**i*«BB0*V-K*7#Xfc©B0*»*Bl=J: 
y * V- KBAPfll=fttt£*i«B<bfl#x*ai&1-« 

*aaBaa>ttfiBB&. «««a©7y-K«*/=»* 
* v - k«o> tb p b* b tii s *i 4 saaa>* 7 #x <t 

(Z>Pp1<D*»3t«l=J:y7y- K«AP«l=«B**u4« 

n # x *mar «*aaB&a>iaaBB * jw*r * ftfc 

«H«»2/Xf-AT?*oT* WE«»«»*&BBLT 

KftBB^n * a ijg* aau: * y BGWkfl 

[001 1] *BW(cff*«»«76->xf-A-cii, *<D 
BBI=*y«B«»0*V— KBAPBI=RfcaWx*« 
ttB£*u 7y-KBAPBI=B»*X3ft««B4*i* 
<t. B#MB&*<&B$SJttU *V-KBttP«^6li 
*MflaBBBfl>*V-K*7tfx#*tt4*u 7-/-K 

attjpB^&i**«ia>aaa<D«»^xA<»tb**L* 0 
*lt, *v-K«aiPB^?>»tti**i-6aaa(D*v 

x * ^*a»BS0> ttaBB(= * y &zt\z 
*y, »u*#L**v-K3i-7*x*«Ba4*i, 

i**v- KB®apBfr&**4*i*BaaM-:7tfx 

t7-/- KBAPB(=*B**i*BB*xi:^*aaB 

s<D*Da»«i= J: y scticcfcy, »tb**i 

«^7#X)6«Ba*#L, «B4*i*R»tfXaMnB4*i 

OK. Bftra*&ftftLTB££B^A*?)tfPBt 
BBtLT, *nB*»tf*V-KBAPai=*B4*i* 
AD?S £ hfeBflsJH X fc&UT s— KB A P BicftB S 
*u*aDa**if=B»*x*-t*i^*i4DB-r-6. 
[0012] *BB0>B»««*>XxA(c6^r, BG 
inB^B*<ttEB^«»X(Dtoa«Bi3<fct;«rffilB»^ 
x <Dtoa»B *in»-r 4 - ± (= <fc y Blbfl x <fc tfB 
»*X*-t*i-f*Li!iD»-r*cfc5l=Bja**irLx6i:, m 
EtoaSSfi, B*a*0)S^B<b#J*x*jJ:tf«»« 
xicWLrtti^tiina-rfi-fc^-e*- B<bB*x*s 
*tfB»*xa>lna«tB*-r*ct*«-e#*a)'e»* 

[0 0 13] WffiJBB^Bf*, »EB^b*I^X(D«BB 
B(=ttlt&*L/=B««8fcJ:tflWEK»*X(D«BB» 
l=K it b *tfc B££8 * It L r BlbM x « «fc Btt * 

ftBSBB^ioaBB^aBlc^ti^+iE 
g£*iTi>4<t, •»tf*iBBBBI=BB«4i«Bfl:M 

*xfc«fctf«#4tfxo)a**^A±»*i*r'ta>Bjiaa 

x©»a**a^AM=i**-c#*a>T?»* ll^ 0 
[0014] fiSHto^^ii, mtmitmiSTsO) 

«BBB0)fnBlnflBBJ:y±Xfll=B<t&HfeO« 
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-2-?£ftLXMimiSz£tot!k+&*o[zmtfL£ti 

-So «aaB*aBft£*Bit**B#tti*fc 

fc*>\ BEft»»(DJfr»»<D«SBtt(::l*. am 

ic £ y skSft l 5 *»a * «u y Bitx 

BE*f > # -7^WS»X ^Sct?i:3 if 

[00 1 5] OTE»»*Rra\ «E«»#X<D 

#B««lcKtt & *ifc*»5l«(&xtf* * Z 

ti=<fcy«»^*tt»+*«fcai=*rt**ir^rtj: 

»#X<Z>BjSa«*±»T?#. TKfflHIffifcx-tf^lcJ; 
[0 0 16] 

[«Wa>K*0>»«] BIT. HffiS#JHLT**W[=« 
Bffii=*3i>-c\ E 1 an 1 Stt»Bi=B«tt*HI&~>x 

fASia»i:stima7»*. b 1 ic^-rx i sik 

M^^iifevXfAlt (FC) Hc^m 

#fcij % 5 J3 £ 6 * *lfc KH«tt vX fA 

tfcot, fl%iiB*Bna*aa*(=Bfta%-94> 

[oo 1 7] ttGttftaa (fc) ^a»firfc 
**;u#*»«a p e Mfia»a*-cfc 

y. «x(f7o-8o°csfioasa*irfe^r, at 
ssLfctt*«a3&<»&*i«». c©«»a» (fc) 1 
ii, H*L*L^*aa*»««*^Lr/<^xyfc«fc 
tf*fra^-*a>Eiu=y hi=»a-r**3«=EHfli 

[ooi8] ntiBffifttttt%2(i. a*&«t?B<uN# 
x<t Lra>aa«BHaa (fo kd*v-kbap 

«A^T3S«^fii^oTai&« (s/o 2 a, >r>* 

— 5 (I/O 2B*<EB*j|lTl*<& 0 *V 

be-t ? (i/o 2B®Taaic», »* 
(h/e) 2cfc«fci;7KaaKBa>jtaffl»BtLr 
©*ffl*BaJnaa2D*WB4#irL\*. «5bE 

a^a (s/o 2A0)±muzit. b*lg:i*;iwb 

£J:l/x77*JU*Jb<EH**iTl** 0 
[0 0 19]»BS*»ffl*3li, «»i*(FC) 1 

©*v-K«tapa^6ae***^*aa«-c?** 

7 - K* 7 «Tx lc <fc y BE * V - KB A P ■ J iz fttt £ ft 



5italB2DjMEK**u -tO)Ta«(ctt*v-K^7 
tfx©»dia»#3 a#A«S*iti*4. 
[0020] BE*a#xttB3Utt. iHtfxtLt 
(D**#xs«»a* (fo ^ or s - tmxnmiz 
aaurflkB-r*. -<&fc«>, *»*xtt«a4i=i*. 

7/-KttAP«l=tt*e-t**a*X**nl»LT 

jtaffltsfcA, BEn?^*4Ba>±aai=ii»3ta» 

(H/E) 4CJ&<EK**U X-t?^5»4B0)Ta«llCli 
TKBaBSKO/naBBi: LT<Z>+B*KsMnSS4 Dtf 
ER**lTl*S. ca>+ffi*Ka*QB»4Di:tt 
5)JIC BEKSBB (h/e) 4C0T;BJ^^I 
xtAD;lSg4D0)T3fE«i:(D^lcii, #B3lffl<Z>xif$* 
4E (&t, «Ma>stlfea)»B(Dttwi=tei^ri*, r* 
asix««*4Ej <tB§^-ri) 0 ) #*hb**iti**. 

[002 1] BEx-tf$*4B*5cfctf*«3IX-lf**4 
Eli, B^Lftt^r-f 7jl— yfe*tf/X;Wcj:y±» 
a>»a*E*BBLr«9ia(=aE*B±*1***5l= 
«W**ifc-B©»x^ HK>^c*y, fta**BW 

x. a^-a^sa-cfty. »&i*u:«*i-ci**. - 

-t?, BEx-t£?*4Bli, *»#X»dJ»5(=J*tti* 

jk*7/-k*7#xsb5ilt*«#x«»£4i=b 

a*i**. 7Mft3lx-t?£$4Eli, **tfx»lij 

a 5 \zmm <**i*>7 j - k*7 #x ^omm^^i l 
r***xtta*4i=aa-<'*. 
[0022] BE**^x»tiia5[*, bmba (f 

C) ia>7-/-K«tfJP«l^?)St6***^£*«l*» 

rfx-cfe€aaa(D7/-K^7#x*»tti-r* 0 :o 

Saao* V-K*7*XI=J:yBE7y - KSAPB 

i=«B*4t**»*xt*Da-r*fcA, *»*x»a« 
5(=ttBE+B*aa*pa»4D*<ER4*L, *<dt« 
«=i*7-/ - K*7*xa>Bttaip*6 A3&«*B*#ir 

[0023] BEttaaeii. mnmfc (fo i&m 
Baa6Afca>a«flar«)tiPX(=j:4aKBa (f 

»«a»6 Ale* y tt»Ltc*»a*»a/"K>^6 BIZ 

j:y«>4a?fi (fo i^atb"r6jft»aaatt»6c 

B*4Bt& (FC) Ifit&BKLfcttSiaeM&aB 

e Aica-r^siaaaaBe d <t £ *4 < <t ta*r ^ 

a* (fo i<D«a*aa-r*/=A, a%aa6Aa> 
/U/^xaat. co>/^/^x35»**»»(DRsa« 
i=Ki:rBB-r**- ^x^ ^ htijiJttfimiioiix 
arte, mE/<-r/<xaa*Mft-r-&*aa<DB3t 
aaii. a*. 7 o°cnjticK^^ft % /<>r/<xags^ 

Bflr«»»Bd!)BBaBtt« Btt* 8 0°CSJtirlft3£ 

4ft^>0 

[0024] BEAtf% 6 *< 2 ft^aaABaaat* 
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■r*2**»*SH^a><fe5(c«ixrt^»*, fits 
mEKxiMi6Att« 2A*»Bfc®M'CB&*Rr 

RftaaaaBSM-CftlftSlit. 
[0 0 2 5] ntB«H«» (FC) laBBSUkftBJL 
«fcfc, BE»£»«6A*BB«a (FC) 

«fct;»a»«aiaB6 D(Ds«*t»i* % tttstt*<s < * 

[0 0 2 6] ::t\ BiBBBB^KHBA^tA 

icjSL^rii, niB^aiR6(DB»«« (fc) 

»LT»»S6A^5JMlj||:J:y, flliEjfc*4m 
»<FC) 10)*V-K«APfl(c«B*#L*a«»J: 
tf7y-K«APBI=«B**i**B*XtlDB-*-** 

a*<»«+b*iri^o (fc) 1* 

&B£Bff6A^A*5*iPBB*aB6Dtt« 

B»2*aas-r*ffl**ttiB-r6fcA. »tpa*<4>a* 
n3tttas2D£tfaLrBXBB6A^Rtj % 

B*B» (H/E) 2C£flt3lLT|fc$&8&6A^i!£ 
«fc5(cE***iX^-&. H«lc % (FC) i* 

6BSM6A^n*d>MXmWl6D(i. ?miS 

xBB»4*B«r**Rtfx«nB-r*fc«>. *»a 

Jb<+ffl*RsMinas 4 D £ffg l r BSSIS 6A^I 
y, *fc. (H/E) 4C««BLTB%BB 

6A^gy, *B3|X-|f$*4E*»«LTB 
SBB6 A^B*<*3l=IB«S*lTl**o 
[00 27] fJlB^ft^^ 2 <Z>*ffl*KailDa» 2 D 

i*. -«»ica»(Dft(*3SAn^a*iRiic^oTsa^j* 

-M£. X-f— ^X3SAaB*J«fet/^7»X3!EdljiB 

*fc, x-f-^xaW*BB*5*tf*7»xl(tA 
BBMrt"***©^* K?P**l=»*B*«a«LT 

$»*tir^«. *lt, ca>+ffl*BajnaB2Dic 

I*. JMPB^BBBTfft*^*— ^^^^-^ HWKIER 

[0 0 2 8] BIE+ffi*Ra*DB»2DICfe^TI*. B 
E2ftttB$2 0>aBB (S/C) 2ACJ;o-Cj8M 
» (FC) ia>*V-K«AP«^Ea**l*tt«Lfc 
fflftJB(«X-f— ^*xt ur-*o>^^ K^P^^0>X-f 
-?tfxBAaBfr&»ERBtt/v>5»yrt*aaL 

ti*(D^v K^p^^o>x-<-^xatajaB^tji 

RU HBI=. B«4B;b (fc) KDAv-KBttPB 



&Btu * 3 ftsaao&Mffifttfft v 

AaB^&BE+ffi*KB^*©#+ffl*<DR»*aia 
it-^^«v K^p^*iD*7*xaittaB^tBai 

BBB-c***y-K*^*xt, x-f-^ffxtur 
#*ffl*B©n«i=»BLraa-r«ttBLfcffi»ia> 

■B©*V-K*7#x*<BB**l, £BftBB2 0)tt 

[0029] *«#xflHftB4a>*£*B3jnS 
■ 4DI*. BC4>a*B2lDBB2D^B*a)«a** 

C04>B*BAMB4D|cB^rtt. ***x*tti* 
50>Bfflaa)**j*B*xA<7y-K^7#xt ur* 

+ffl*H(Ort»*aaL. 7KB*x«B»4 0)tt«Lt= 

Lraa+s<DT?fty, *B#x#ms5a>Ba«a>* 

H*B#x*<Ba**u *B#x«B»4<Dtt»Lfc* 

BarxMnaati*. 

[0 0 3 0] B8BBSBB (H/E) 2Cli, SftttB 
B 2 0>£^ t »«B 6 O^JP;^ a>ffl 1? BXBf «BB 
a<DB*»»T?ft6. B«IC ttlBBSBB (H/E) 
4CI4 % **#X#»* 4 0*B#Xfc*9S 6(05*9 

a*4>nT»B£a?«saaaBX*B'eft«. 

RE*«lx-tf**4El** ttE£tt«ft(FC) 1^ 
7 y - Kftlll □ Bfr b tBABdfciBa 4 D £ BB L r 
*BitfxBtt*5(=BHi**i*7y-K*7#x4ia>* 

*B*X«BB4©ttBLfc*B»XA<B*Lftl^T-f 

7a-iffej:i;yXiutaa«cfci=j;y, ur- 
»B**tt«Lfc**tfx(cR#LT**#x*»iB+ 
c^TKKSlx-if^^ 4 EOBHlci*. Jfr»«a)«B 
BT?fc*$sJ— ***** h*<»it&*uri^, 
[003 1] U±4>J;dl=B**fcfcRlXBBaa>tt 
»«»*>XTA|ctei\ri4. «(DStt(cj;yffiBBttB 
2(DfflB« (S/C) 2 AfrbE&£*i6£ftf>W>* 

-*-7 (I/O 2B S (H/E) 2C. + 

2ftBdtoSB2De&*LTaftB& (FC) kd* 
V-KBAPB(c«B**i*. BBI=, *»tfxtttt» 

4<D7KB*>*4A^&a>*B^X3&<»*BB (H/ 

E) 4C, Hf^4B, 4>£&£3ft]a£4D£8A 
Lr»4m7l!l (FC) i07y-KBAPBl=BB*#i 
«. c*il=*y, BB«a (fc) ilift«£HBL. 
*<D*V— KBUPfl^&liaMiDBaflcoaB^Av 
-K*?#X£LT#fflS*U 7y-K«fflPB^e»l* 

*Bo>Baaa>*B*x*<7y-K*7#xt utbbi 

[0 0 3 2] z3LTBBBa*>XTA*<BB-r*fc, 
(FC) 1<D*V-K«tbP^b}#tb$*l* 
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(FC) 1(D*V-K«AP«I(c««**i-6fflft««» 

* (fc) AOTy-^^umt^mmiti^ms 

(FC) 1<D7y-KBAPBI=ttteSft***#X« 
ft£ 4 <t (Dffl T? +S*KiC*OaS 4 D I' «fc y 

*> 0 £fc, 7Km^Xtti^^4<7)7Km^rx{c^Lrii. ?K 

£9R5I L TS£+ « z £ (c J; y ina* 6 „ 
[0 0 3 3]-*, i»«»(FC) 1 SBSffilBlcft 
»t&£olz* *a3R6<D«a7K>^6BO>ftKilcfl£^ 

# fttt«ff&&K 6 c £ £ ^»»to«k 6 d 
s-fSo *a>B. timmft, (fc) i*^b«i»Lfc*» 

»9««S«B6D(=J;y4>ffi*BdftiaV2 
D, (H/E) 2C. ^MSW4D, 

(H/E) 4Ca3*tf**3IHf^*4E*fl| 
BU Cft&«0»LOO»St»»BA'v±B*. C0> 

MS2Dfecfei;MS(H/E) 2C*ALTftl» 

<**i£ 0 note, **#x««5R4sass-r-6***x 

I*. mB4iS*mDB>4D % »%ftS (H/E) 4 

cfe«fctf*«gmf^^ 4 e*^ltjid»**i-s. 

[0 0 3 4] tt-oT. Bl£Bfl»BI=ft«£*lB«i'X 

f Alc^titf, BMB& (FC) 1 SltaiMJWElMB 
»«^rtftas*m*«£i::m*Tt, BttWft (f 
C) KD*V-K8APl!i:«***i4S»6J:tf7-/ 

(fc) 1 t»B*a>sjtici«*-r*ziA<-e*«). * 

TSBS^Lr-tOJlDaBCDfllTt^-C**. -tOlS 
SL (FC) 1©*«ttft(DftTSI»JhT?*, 

i>^n*«»«a (fc) 1 ©»Att(DftT*ift±*r* 

[0 0 3 5] zzv. RiB&KBa&*LBB'>XTA 
r=j3l*TI*. ffiAtttt£2<D*£Mt£toaS2D(cft 

tt**L4ffi«*-tO)±a«l©j»**« (H/E) 2C*< 

u *bic*ffi*Ka*na*2DS(*35<jiD»-r 

&fctf>, *ffi*B3inaB2Di*8jS»*<DBi*Mti= 
tfLTtos-rscfctf-ct, ffifta>3taa*sit*-r*c. 
£*<-e£& 8 nw=. ***xflt»*4 0>+ffi*BS4p 
a»4 D(=**aF*i**»tfxt*fl!>±aiia>»3tj»* 

(H/E) 4Crt<^&MM"Sfcfc. +S*E5t*DaSS 



fc. 7k«5lx«tf^^4EA<liDl»**l6Zi:(=«fcy. *« 

*x*Jna+&Ba)*<b»tticj:****xa>aaftT 

*<|fc±<**l&o *<MSB* *«5IX-lf^*4Ert<D** 

#x<DBjSfi«tf±»+*<D-t?*y* 7K©?ix-tf>7$4 

[0 0 3 6] *|c % B2«*BLr^«W<DJB2Sttfl^ 
fflt=«6«#4«»i/XrA*|ftW*--6. *2StMM8(= 
«*iM»S/XfAtt, ft 1 BB»B<DB»«**>X 

■rAlCfe^r**#Xtt»6*4fe*tf7K**"X»ttJ*5 
(c»oTE»**i6+SS*Ba*aB4 DS7K***Xflt 
J*»4fe«J;t;ffi«»ttl»3ir»orEK**iS+ffi*B 
iiniai4Gi:MLfcta)rfc4. ft2Bft!f$tt(::ff 

B©BHB»S>XTAfcH«T?**fr& % 

[0 0 3 7] JB2B*6»B<0«»«fl!lvXTA(=*JLx 
T, ttB4>ffi*B£4naS4G(i« ft*B& (FC) 1 
fl>* V- KBtti P*W> &tttti * *i*fflft»ffiS 3 (DKB 
a©Jklilffi**<*7*xi:**iriWB*S*B»*»a> 

#+ffl*0>rt»*»fflU *fc, 7K*ffX#M&3K4G>X 

X £ * *iT ft4>£ftB4>*B(=ifttt L TBB-T * * o 
\z\m**iX^ho = 0>4>2*BdftBB4G0> 

#+a*Bi*. ^^>*»ftfflic«fcy*»o)^ta5i* 

1*. B*&^l*iaa*i*«:l^*fl.K(DitiS*Bl=J:o 

■cflwtssh/ci**. *ur. ca>+a*Ba*oaB4 g 
*aar**B#xttB»4©**#x*io»-r*fc 

ft* ttlB)ftlPX6a»ft0»BB«B6Dtt, 4>ffi*BA 
10BB 4G»ILt 6 A ^sB * * o CEt * 

[0 0 3 8] m2H»^o^4^vX7 1 A[r^L%r 
(4, ««Bt6 (fc) ia>*v-KBttP«^&*ai* 
#i*fflft»ttJ*30BBB(D*y-K*7»X4:, 0**4 
iife(FC) 107y-K«AP«l=«»S*i**fttf 
xtt»* 4 a>**#x 0n-e+£*B3ttSB 4 G IC 

*y*»*BWfffe#t* B *0>i&, 4>ffi«Bd«DaB4 

GlcfcHTIi, *v-F^7#X(c****i-6»*<0B 
Bj6<|ffl±**u *V-K*7*X(c***ii6*»(D^ 

^*TLKfl>*+ffl*Bt-r3r>*»ffBi=j:yaa 
u ca>aa+**»(=J:or*fii^x««»4a)tt« 

Lfc**#Xtfioa**iS. *€" L"C. = 4>*£ftBdln 

aa»4G*«««a (fo i^e>«H»Lfc*»»6o> 

y. «B#xft|ftX4«B»'r«7KB#x^it>ffi«B3t 

»BB4G**LrapB**i* 0 

[0 0 3 9] «2Sft»Ba)»»«*->XxAI= 

tet^r, *iB*»tta)«i»B*i/XirAfcig«a)tirt 

»IBa>«««*->XTAI=«|:*ll*. BttBft (FC) 1 



6 



asaa <fo KD*v-K«AP«ic*j&$n 

ttfvtZo ztz. flt*£ft«ttEgft&<j:tf*ft#x 
(DBjsasa>«T*i»±Lrf-(D*Daaa>«Tsi»±r 

t>i^rttlB««* (fc) ia>B^tt(D« 

[0 0 4 0] UlvC, H3S#RBLT**MOJB3SJS 
Ml:l€IIWilMfAtRRt«. S&33t»S§ 

XTA(C&lt«ffiBa*X2*i&B£MI (H/E) 2 

BiSB»B®ttHB&i'X7A£Rff-efc 
[0041] »3sej6»88oia[»«ai>XTA(=fca^ 

/C) 2B*«iaLrl»*lft»6A(CP*J:3l=Ee* 

(F/C) *?— =? (I/O 2B^[£]fr 

?»#l=f*3*#6E*<rt«**U *fc. -f 
7 (I/O 2B^b^^§§6A^M-5«U^(Cli3^ 
#6 FA<frg&£*iTl^o *LT, ffifBf 

(I/O 2B(=lf3B*>^6BA%bi3ltt**LS*a» 
*««Rrtti4-&*cfc9(=. ffiS/"H>^6B(DT3f[«9lc 

i*. j*a»»aaB6CA^?)»ttLr3*#6Eictt« 

flt^t±B 6 c ic ^arr « as^si 6 h t *<ss it & *ir i* 

[0042] *3*jfti&«Ba)«««a!!^XTAi=fc^r 
I*, B44B& (F/C) 1 gtt<Da*jMftlMBB»-Ptt 
SUBBtffil**** 3*#6E(i»ttSSB6G*aBrL 

ra**Ba (F/c) i^b-o^-^-^ (i/o 

2B^I^3Jfra»»Stttt6D£iKIU 3^6F 

it^asstB 6 H*aKur -0^-^-7 (i/o 2 
B*^f,i»3t»»6A^Rft*»a«a«»6Dtaa-r 

6D0^;W>f>^-^-7 (I/O 2B^W 
£ 0 ZtDfctf), ai&tt (S/O 2AI=J:oT*ffi*ll 

i£*<7M>*-^-7 (I/O 2B(=J:tJttH«« 
(FC) 1 ^^qRjHL/:»aSH8«B6 Dfl)»»iSl: 

jsa*©a^s«i=»Lrioa-r*ctA<-c*. 

[0 0 4 3] KMBtt (F/C) 14>Hlft<X7 

»E3*#6EI*»tt3S[»6GS-r>*—5?- 



? (i/o 2B^i$i^3»aafliattB6Dicaffi 

U 3^#6 Fli-TV^-^-^ (I/O 2B^&<D 
6 D ££5«B 6 H CHtSJ: 5 |=» 

»*«y*ic*. -<>$-*-7 (1/0 
2Bicr* % flfa7K>^6B^e,jsai**i-6*9a*«a 

[0 0 4 4] Jg3»*»ffl(D»»«a*>XTAI=<fc*l 

^Haottfflttats-rsfcA, (fo ig 
#©a«a&<«^fi»B»^n«aac^«i^»#(=ei^r 

*ffl***tf7-/-KaAPlBI=fl«fc*#i***#Xfl!> 

aK«K»a« (fo -\tiun*Ki>!Amzim-tzz 
kt<vzz> 0 *fc % *ift**i*iHBaftte*tf*»*x 
<D»jisasa)«T*iftihur«ta)*Da»a)«T*i»±'e 

*0>fML KttBB (FC) 1(0ft«tttt<0(KT 

£lfcjt-o£. tH*Tiittttaa (fo ia>»$U4<z><£ 

[0 0 4 5] &\Z S B4$#aLT*«gi®ft4£jffifl£ 
>i:«««Mi6->XfAtRWf* 0 l4iWi: 

«*«8»»vxfAii, BixBaaoftHB&S'X 
rAi=£it«ffiftttttX2^e>»xfta (h/e) 2c 
taau fr-o. *a#xatta4^&axiM (h/ 
e) 4ca3cfetf7Ki»5ix-tf^^4E*»i»Lfcta)-e& 
y, -*ii=t6i:r*»»6a)j*aiaaa«B6D(DE* 

xf-Aicasivcii, £*atta2 0>4'g*BtfinBB2 

I^Ml4(D*^»M4 D0>Ta«lCtB| 
«flDt-*4FA^K**ir^*. fc*>\ «4«lfi)^ffi 

«=«*«»«a->xf-A<D*<Df6(D«ija«s»(*, mm 

[0 0 4 6] *4*jS6»B(D«»«avX7 1 A(C*5L^r 

tt, «»«a (fc) 1 gaaaatfaiMum*** 
astf«i*ia£. £ftwa£2a>afft« (s/o 2 a 
ic*or«»«ft (fo ia>*v-K«APai=aa 
**i*ffl«tt, 4>s*K3tioaa2o-eft]ad*itcBa 

lct-5»2E(=J:oTj!in»**L*. 7Ki?t£>?4 
A*&«|»B» (FC) ia>7y-KBAPaf=«»4 

ti&mjsxit. *ffi*«a*Da»4D-c*ia**i/iB 

B(=fc-*4FI=,fcoTto»**i<&. *©IML fcmn 
,* (FC) 1JC«»**i*ffl»*5J:tf***X©a«* 

±**i* % *o>»jisiaB(o±w=«kyaiSLfc*»tK 
<b*i**z £s&£i/*a#x<DaiaB£U 

[0 0 4 7] fcfc\ *4jMM©«St*'>XfAi: 

fcL*T, BmB»Ba>aKBa'>X7A^iq4fO!)Brt 
»B(D«»BavXTAICci;*iii % (FC) 1 
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fc. <fc) lO)*v-K«AP«!Jlc8t«**L 

a**«»«a (fc) 1 k9&ft&<n%mz&ft?$>z 
ttfvz&o tit. mi&£ti&ffitz&%.t$&wmjs* 

(FC) 1 <D&mtt&<D<&T 
*l»Jfe#, l>^T(*«»«a (FC) 1<DW*tt(D<6 

[0 0 4 8] ftfi, »i % S3Sfc(iR4 0>«-JglkM!ft 

XxA|Cfelt*itiffi*|Bajna«4Gi:H«(C, -f*> 
>U©*ffi*R»#i«1frtLT*J:l*. C03f*ftJia) 

y. mxi$T*#yn$L0+y < (sbm«) »t 

[0 0 4 9] 

«»*>xtat?i*. *flOjBi«=*y v-k 

■APMI=»b«#X*««R**u 
«»ffx#«t&*;li*^ »H«%*<«B£MttU * 

7#Xttr»ttl**i. 7/- KRUPM*& 1***1(0 
SSffl(D«»#XA<7/- K*7#X£ LT»dJ*ti 

* V- #X t ± V- K«APMI=«»**i*R*b 
*l#x £ *<7Ka&R£!aft]a£E(=£ y 7K#£&-f 6 - 

***i*»fl:«ffxjMna**i*. n«{=, 7/-K* 

*fci**v-K«ottPfi^6»tti*4i*»aaa>^7 

tfx i: 7 y - Kfl A P Nl=fttt £ ii« JKM #x <h 

aaao>ioa««i=j:y*»*«i'*ciicj:y. »a 
**i**7*x3&«»a**i, *«**i*«»#xa6«ftia 

£*i& 0 ft»B%£aaKB(=Sft*-*J:5i::. 

ftmmmftmmmmfc t * ©w s«a+ 

»»S»a5i:Lt, MlffRtf*V-KBAPMr=*fc 
* *i 6*08 * tifcRfcM #X J: tf7 ✓ - K« A P MIC 

«i***i*»ia**ifc«»tfxs**i-f*iiii»'i-*. « 
or, *»wic«*K»aa^XTA(=*tiii. ***4^ 
?i!is#a)affi3b<ft^jEiii^nftaa36<(g^»^icfci^ 
r*. tttt*n*«<b*i^xfccfcr;«»*xa>a**« 
»«ai:i8Ri*a>a*(cit#-r*ct3b«'e**. *fc. 
««*#i*iMba*xfej:t;«»tfx<D«jjia*a>«T 
*i«±Lr*a>*pa*a>ttT*i«jhT^-6o *<d«r* 

r i*«»««o)H^tt(DftT * Kit* * - <t tfr # 6 „ 



[0 0 5 0] **wa>«**aai/xrAica3L\r. MS 
jtaH^RtfttCllfbMtfXOlnamfiJ: l/WIB«»« 

xa>ina««*ini»-r*ci:i=j:yiwb«(*rx*5j:tfa 
»*xt**i*tijiniM-**3i=fllrt**irL^»ft, 
fltEJnassi*, B/aa«oaiwb*itfx*jcfet;«i» 

rfxi=»Lr**i^*i*Da-r6ci:A<-c#, »fb*l#x 

fc<fcr/«»#x<Diraa«***-r4ci:A<Tf#*, 
[o o 5 1 ] *fc. «Etol»R#l>ERfl:*Wxa>« 
*«WcRit6hfc»*RR»*r;»BR»*'xa>«ii 

RBHcRlt6*ifcRSR«t*LTRftJB#XiSJ:tfR 
W^xs^*if f ttiiPSft-r-SJ;5ic«m$*irL^-6ii^, 
ft»3t»»*<<MnaRB©±«M(=**if ! *iiB«4*iT 
l^t. ^*i?*i»aRBI=«tt**i*R^bM#xte«fe 
tf«*Wx©a«**a±**i*T*a>BjSa*t±* 
*Da»Bi=ct*»<b*i*xfij:tfB»*xa>*Da 
a*a*jwcR*T?#* D 

[0052] «ffifti»^RA<«rEM<b«ii^xa> 
«tt«BO»ElnaRB<fey±3SM(=Rlt&*Lfc-r>^ 
-*-7**LriHb»ifx*JpRr**3i=R**ft 
ri^»i toa«B(=«is**L*»ba*xa>a** 
*a±**irc*(DBjsai£*±»'eaN *DaRBic<fe 

*Rft#J*X(D*DfflB*a^AM=«*-e 55iJ 
B0»*RB«£tR(t**W«ttl*fcab. 

[0 0 5 3] *fc % flEttRMfttRBBft#X4>ftlft 
RWcRlt 6*ifc*R5lffl©x-tf ^ $ c fc |= 

*yR«#X*ln»-r4J:5lcRR4#Lr^*»#, * 
RSIfflOxi?^ * JMftHtfXtJnB* 4R0>«Mba»l= 
J:*B«^fX(Da*«TtlK±Lr«»tfxa)BjjS[a* 
*±»t?#, *R5lffl<Dx-tf^^(cj:-6««*X0lna 



[BB0HW&KH] 

[0 1 ] *£Ea>1& 1 SRKBl=ff *ttma*>XTA 

s«awi=*fBrtB-c**. 

[02] **W0)*2SM6fKBl=«*«»««i/XxA 
[S3] *BBa>B3RB»BI=B«BHBa^X7A 
IB 4] *«Ba>«4Rlk»Bl=««BHBai/XTA 

*«aMi=^«uaB-efc*. 
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